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{54) Curable f luoroelastomeres by peroxidic way 

(57) Curable f luoroelastomers essentially formed by 
the following fluoroelastomer mixtures: 

a) from 20 to 70% by weight of a A"*"^ 
having the Mooney viscosity value, ML (1+10V at 
121 °C higher than 60 points and containing from 
0 01 to 3% by weight of iodine; 

b) from 0 to 70% by weight of a 

having the Mooney viscosity value, ML 0+10) at 
121 °C. in the range 20-60 points and containing 
from 0.2 to 5% by weight of iodine; 

c) from 5 to 60% by weight of a ""J***^ 
having the Mooney viscosity value. ML (1+10) at 
121 'C, in the range 1-20 points and containing an 
iodine percentage by weight higher than 0.3, said 
Mooney viscosity ML (1+10) at 121'C being deter- 
mined according to the ASTM D 1646 method; 

where said fluoroelastomers comprise monomeric units 
deriving from a bis-olef in. 
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,Mty and an increase of wastes ljnexDected ly found that it is possible to obtain new i luoroelastomers having 

' 

thefollowingflurooelastomers: measured 
30 ^.uoroelaston^^ 



Rl R 2 C = C -Z- C - CR 5 R 6 



wherein: 



r,areHorC r C 5 alkyls; 



R R R 3 R 4 Rs R 6 , equal to or different from each o 

a) from 20 • 50% ft ^ 0, a tl »o~ ^J~^o5£»*-*« - *•* „ 
Sng to ASW D 1646 method. WW«w ^0 portend ^oonTO ^ ^ . & measured acc0[d . 
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w — 

- (Q) p -CF 2 0-(CF 2 CF 2 0) m (CF 2 0) n -CF 2 -(Q) p - 

^^^^ 

r iluoroolefins such as chlorotrrlluoroelhylaie » . t , j ,| uotome thyl.l)n>itHXWuo<omelliyl.pe nB 

SS5 Sims, non—ed (00 C r C 8 ol*ns. 




stomer mixture can be obtained in situ in a y \v reaC Bon. 



100191 "me polymerization reaction is generally cameo o 
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136,596 and EP 410,351 • nmrilicts are then added, such as: 

TO026] To the curing mixture other products are then aa ^ tfttheno . 

rt c 1 nrrferablv 1-7%, by weight with respect to the pol- 



formula 

CH =CH(CX. 



)^ N V (C V, CK=CH 2 

*IO I 



, " 

• S-SS===r- 

but not limitative purpose of the scope of the invention. 
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EXAMPLES 
CHARACTERIZATION 

lively). 

[0032] On the cured product 

Tables. 
?o FXAMPLE 1 
SAMPLE 1A 

Avgigge, *»™ nB .y Pnlvmer Synthesis 
^ mh cwr workinc at 460 rpm. were introduced 14.5 1 of demineralized water 

. 32.34 ml of an acid ended perfluoropolyoxyalkylene having the formula: 
30 CF 3 0(CF 2 -CF(CF 3 )0) n (CF 2 0) IT1 CF 2 COOH 

wherein n/m = 10 . having average molecular weight . of 600; 

- 32.34 ml of a 30% by volume NH 4 OH aqueous soluton, 
35 - 64.68 ml of demineralized water; 

- 20 ml of Galden® D02 of formula: 

CF 3 0(CF 2 -CF(CF 3 )0) n (CF 2 0) m CF3 
40 wherein n/m = 20 , having average molecular weight of 450. 
following monomers mixture was then fed: 



vinylidene fluoride (VDF) 


60% by moles 


perfluoromethylvinylether (MVE) 


34% by moles 


tetrafluoroethylene (TFE) 


6% by moles 



[0035] so as to bring the pressure to 30 bar 
[0036] In the autoclave were then introduced : 

. o 58 g of ammonium persulphate (APS) as initiator; 
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consisting of: 



VDF 


75% by moles! 


MVE 


17% by moles 




8% by moles 



VDF 


78.5% by moles 


MVE 


17.5% by moles 


TFE 


4% by moles 



FXAMPLE 1B 

I liflh Monnry P^y mor ^"esis 



VDF 


78.5% by moles 


MVE 


17.0% by moles 


TFE 


4.5% by moles 



py AMPLE 1C 



55 

| VDF | 79% by moles | 
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(continued) 


MVE 


17.0% by moles 


TFE 


4.0% by moles 



w uct are reported in Table 1 . 
EXAMP! F 9 fepmeaiBtjveJ 

orine NMR is the following: 



VDF 


78.5% by moles 


MVE 


17.0% by moles 


TFE 


4.5% by moles 



[0 O481 The characterise^ 
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EXAMPLE! 
45 gCAMPLEJA 



ymMsoDmmm^^ ^ wacuation , 6 . 5 1 0 i d 

. 1427m iofanacid e ndedpe t i.uoropolyoxy^.eneo1formu,a: 

CF 3 0(CF 2 -CF(CF 3 )O) n (CF 2 0) m CF 2 C00H 

5 • , m havina average molecular weight of 600; 

wherein n/m = 10 . hav, "9^?f OH aaueous solution; 
. 14.27 ml ot a 30% by volume NH4OH aqueous 
28.54 ml ot demineralized water; 
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10.1 ml of ealden^D02 of formula: 

CF 3 0(CF 2 -CF(CF 3 )0) n (CF 2 0) m CF 3 

herein ^^^^^ ^^^r^ 
u * a »pri to 80°C and maintained at such temperature tor 

,00501 T*-^£5^X« 
The following mixture of monomers was me 



^iio^eliu^(VDF) 
hexafluoropropene (HFP) 
tetrafluoroethylene (TFE) 



28% by moles 
57% by moles 
15% by moles 



[00531 The 30 bar pressure was 
ing of: 



maintained constant for 




in the polymer is equal to 0.5 Dy we a 



[VDF 1 53% by moles I 
MVE 23% by moles 
TFE 24% by moles | 



E)(AWIPLE_3B 
HighMojffiexF^^ 



mm^mmir^^^^ a po)ymer o1 tne sam e type was pre- 
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VDF 


53.5% by moles 


HFP 


23.5% by moles 


TFE 


23 % by moles 



E XAMPLE 3C 

i ™ Mnonev P"' Y ™r Synthesis 



VDF 


53.5% by moles 


HFP 


23% by moles 


TFE 


23.5% by moles 



4S* by «*h1 <* wex 3B , m 0 , „ «, obtain*, polymer »as equal to 36. 

uct are reported in Table 2. 
pv^pt fa {reparatives 

[00631 After 115 rriairtaa raarton. *» ^ 1 »^^^^^ ua , to37 .» W thuscMaed.Tholo<)ir«parcanta9a 



VDF 


53.5% by moles 


HFP 


23% by moles 


TFE 


23.5% by moles 



[0064] The characteristics 



of the cured product by peroxidic way are reported in Table 2 
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TABLE2 =T= 

EXAMPLE 




=53=11 


5 E 


lend composition 

Polymer (g) 

Luperco( R >101 XL(phr) 


100 
3 
4 


100 
3 
4 


10 


Drimix^ TAIC (phr) 
ZnO (phr) 


5 

30 


5 
30 




Carbon black MT (phr) 






Blend characteristics 






15 


-^tooney viscosrty ML(1 + 10') 121-0 (AS I M U Mb) 
*ODR 177'C arc 3, 12' (ASTM D2084-81) 


37 


40 

8 




ML (pounds • inch) 


8 
139 


136 


20 
25 


MH (pounds • inch) 
W (sec) 

ts50( sec ) 

t' 90 (sec) 

V m „„ (pounds • foot • inch/sec) 


57 
93 
120 
2.9 


58 
94 
120 
2.9 




Gottfert rheovulcanometer 
P=100barT room =120°CW=160°C 






30 


t preheating=60sec 

t injection=70sec mold: spiral 

max flow-rate I mm3/sec 

II . | mm3 

volume 


65 
1700 

l 


75 
1800 


35 


T^^wka after post-curing in stove a. -«u - v, k» 1 1 
" -MECHANICAL PROPERTIES (ASTM U4T.m»j 


7.E 
24.< 
227 
1 75 


8.2 


40 


Modulus at 100% (MPa) 
Stress at break (MPa) 


1 24.0 
210 
I 76 I 


Elongation at break (%) 




Shore A hardness (points) 



W comparative 



Claims 

to 60 points and containing from 0.2 to 5% by weight .« .odme ^ ^ oQ jn ^ range 
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C = C 



Z 



C = 



CR 5 R S 



(I) 



wherein: 



R-i. R2. R3. R 4. % ^6. equal to or different from each other, are H or C^Cs alkyls; 

Z is a CVC^a alkylene or cycloalkylene radical, linear or baranched. optionally containing oxygen atoms. 

preferably at least partially fluorinated, or a (per)fluoropolyoxyalkylene radical. 

Fluoroelastomers according to claim 1 wherein the compositions are the following: 

a) from 20 to 50% by weight of a f luoroelastomer having a Mooney viscosity ML (1+10) at 121 °C higher than 
70 points and containing from 0.05 to 2% by weight of iodine; 

b) from 0 to 50% by weight of a fluoroelastomer having a Mooney viscosity ML (1+10) at 121 °C in the range 
30-50 points and containing from 0.2 to 3% by weight of iodine; 

c) from 10 to 30% by weight of a fluoroelastomer having a Mooney viscosity ML (1+10) at 121 °C in the range 
5-15 points and containing an iodine percentage by weight higher than 0.5. 

Fluoroelastomers according to claims 1 and 2, wherein in the formula (I) Z is a C 4 -C 12 perfluoroalkylene radical, 
while R 1 . R 2 . R 3 , R 4 , R 5> Rg are preferably hydrogen. 

Fluoroelastomers according to claims 1 and 2 wherein Z is a perfluoropolyoxyalkylene radical, having the formula: 



wherein: Q is a C^C^ alkylene or oxyalkylene radical; p is 0 or 1 ; m and n are integers such that the m/n ratio is 
between 0.2 and 5 and the molecular weight of said (per)fluoropolyoxyalkylene radical is in the range 500-10,000. 

Fluoroelastomers according to claims 1-4 wherein the chain unit amount deriving from such bis-olefins is in the 
range 0.01-1 .0 moles, preferably 0.03-0.5 moles per 100 moles of the other base monomeric units. 

Fluoroelastomers according to claim 5 wherein the chain unit amount deriving from such bis-olefins is in the range 
0.05-0.2% moles. 

Fluoroelastomers according to claims 1-6 wherein the base fluoroelastomer structure is selected from: 

(1) VDF-based copolymers, wherein VDF is copolymerized with at least a comonomer selected from: C 2 -C 8 
perfluoroolefins, such as tetrafluoroethylene (TFE), hexafluoropropene (HFP); chloro- and/or bromo- and/or 
iodo- C 2 -C 8 fluoroolefins, such as chlorotrifluoroethylene (CTFE) and bromotrifluoroethylene; (per)fluoroalkyl- 
vinylethers (PAVE) CF 2 =CFOR f , wherein R, is a C r C 6 perfluoroalkyl, for example trifluoromethyl, bromodifluor- 
omethyl, pentafluoropropyl; perfluoro-oxyalkylvinylethers CF2=CFOX, wherein X is a C r C 12 perfluoro-oxyalkyl 
having one or more ether groups, for example perfluoro-2-propoxy-propyl; non fluorinated (Ol) Ca-Cj, oelfins, 
for example ethylene and propylene; 

(2) TFE-based copolymers, wherein TFE is copolymerized with at least a comonomer selected from: 
(per)fluoroalkylvinylethers (PAVE) CF 2 =CFOR,, wherein R, is as above defined; perfluoro-oxyalkylvinylethers 
CF 2 =CFOX, wherein X is as above defined; C 2 -C 8 fluoroolefins containing hydrogen and/or chlorine and/or 
bromine and/or iodine atoms; non fluorinated (Ol) C 2 -C 8 olefins. 

Fluoroelastomers according to claim 7 wherein the base monomer compositions are selected from: 

(a) VDF 45-85%. HFP 15-45%. TFE 0-30%; (b) VDF 50-80%. PAVE 5-50%. TFE 0-20%; (c) VDF 20-30%, Ol 10- 

30%, HFP and/or PAVE 18-27%, TFE 10-30%; (d) TFE 50-80%. PAVE 20-50%; (e) TFE 45-65%, Ol 20-55%. VDF 



-(Q) p -CF 2 0-(CF 2 CF 2 0) m (CF 2 0) n -CF 2 -(Q) p - 



(II) 
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curing blend are added 



ng blend are aaueu. 
W c U h„ 9 cc« a eh*>an™r^^ 



1 Reeled tro m orfo^ 

-, <.«,,r«i articles such as O-rino.. Shalt seals, gaskets. 
1 ^ u »d»■»«-^-^ 1 * ta, ^ ,,,,n, ** - ,, , <rneti2 

mentioned ratios. 

, maims 1 8 wherein said fluoroelastomer mixtures a), b) and c) are 

12 Process for obtaining fluoroelastomers of clams 1 8 wherein 
' obtained in situ in a single polymer.zat.on. 

. ..aim* 1 1 and 1 2 wherein the monomer polymer.zat.on is car 

13 Processforobtainingfluoroe.astomersaccord.ngtocla.ms11 and12wh 

' ried out in aqueous emulsion; in suspension. 
45 veronal methods, preferably by coagulat.cn. 
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